Second order statistical moments of scattered electromagnetic waves in the turbulent magnetized plasma slab with electron density fluctuations are calculated applying the modify stochastic smooth perturbation theory and the boundary conditions. The obtained results are valid for arbitrary correlation function of electron density fluctuations. Stokes parameters are analyzed both analytically and numerically. The theory predicts that depolarization effect caused by second Stokes parameter may be important in scintillation effects. Numerical calculations are carried out for new spectral function of electron density fluctuations containing both anisotropic Gaussian and power-law spectral functions using the experimental data. Polarimetric parameters are calculated for different anisotropy factor and inclination angle of elongated small-scale irregularities with respect to the magnetic lines of forces. The relationship between the scintillations and the polarimetric parameters is important.
Introduction
At the present time the features of electromagnetic waves propagation in random media is well studied [1] . The problem of depolarization of electromagnetic waves in a turbulent media has attracted considerable attention. Electron density fluctuations undergo significant influence on radio waves propagation in the turbulent magnetized plasma. Statistical moments of small-amplitude electromagnetic waves scattered by turbulent anisotropic plasma slab is important in many practical applications associated with both natural and laboratory plasmas. Angular power spectrum, scintillation effects and the angle-of-arrival of scattered electromagnetic waves by turbulent anisotropic magnetized ionospheric plasma slab for both power-law and anisotropic Gaussian correlation functions of electron density fluctuations were investigated analytically and numerically in [2] [3] [4] .
The problem of depolarization of electromagnetic waves in a turbulent medium attracts considerable attention. It is known that polarized characteristics of a space radio emission caused by refraction and scattering on both density irregularities of space plasma and magnetic field bearing important information on physical conditions of a source and ionospheric plasma parameters over the path of wave propagation [5] . Particularly, radio wave depolarization effect in cosmic plasma caused by the vortex medium motion has been discussed in [6] . Variances of scattered ordinary and extraordinary waves, root-mean-square deviation of the Faraday angle by inhomogeneous magnetized plasma slab have been calculated in [7, 8] . It was shown that isolines of the normalized Faraday angle nonlinearly depends on the inclination angle of elongated plasma irregularities and increases in proportion to the anisotropy factor.
Depolarization of electromagnetic radiation in a cold plasma with random magnetic inhomogeneities applying stochastic perturbation theory has been considered in [9, 10] . Simple expressions for the Stokes parameters as a function of distance and one physical parameter characterizing the interstellar plasma has been obtained which is valid in the parabolic approximation for plane wave propagation.
The purpose of the present paper is to calculate Stokes parameters as a function of a physical parameters characterizing anisotropic irregularities of magnetized turbulent plasma and the transmission distance. Second order statistical moments of scattered radio wave have been obtained using modify stochastic smooth perturbation method taking into account the boundary conditions. Application of Stokes parameters allows to define polarization characteristics of scattered waves with a big accuracy in inhomogeneous plasma. Numerical calculations are carried out for the spectral correlation function of electron density fluctuations containing both anisotropic Gaussian and power-law correlation functions using the experimental data. The results are valid for near and far zones with respect to plasma slab boundaries.
Formulation
The electric field in the collisionless plasma satisfies the wave equation [11] : 

is the plasma frequency. The second rank permittivity tensor in the homogeneous medium is: 
where: l is the characteristic spatial scale of plasma irregularities).
In the homogeneous plasma the electric field satisfies the equation:
At oblique incidence wave:
where:  is the angle between wave vector k and z-axis,  is the angle between projection of the vector k on the xy-plane and y-axis; 2 N  is the square of the refractive index of two normal plane waves (ordinary and extraordinary) propagating in a homogeneous anisotropic magnetized plasma; minus sign and index 1 j = correspond to the extraordinary wave, plus sign and index 2 j = -to the ordinary wave. Substituting (5) into equation (4) determinant is equal to:
where: 
If the angle 0 =  (vector k is located in the yz-plane) we obtain the biquadratic equation: 
In anisotropic homogeneous medium, for propagation in a small cone about z-axis, there exist two characteristic waves:
Statistical characteristics of scattered waves
Each parameter in equation (1) we submit as sum of the constant mean and fluctuating terms:
Second components are random functions of position. The angular brackets indicate the statistical average. Substituting (11) into equation (1) using the perturbation method we obtain set of stochastic differential equation for a scattered electric field:
where:
Let an incident wave propagates along the z-axis and the external magnetic field is located in the yz-plane
). Applying the Fourier integrals to the equation (12) [11] we obtain:
The set of second order differential equations for a scattered electric field is: 
Rewrite these equations as: 
where: 1 As far as all functions are finite inside a turbulent plasma slab, 0  zL , we solve the set of equations (14) using the spectral method:
Set of stochastic differential equations (13) will be transformed into set of algebraic equations:
Introducing the designation 0 / x t k = for the determinant of equations (16) we obtain:
where 0  is any root of the third-order equation: 
which can be solved by the Kardan-Ferrary method [13] . At quasi-longitudinal propagation determinant (17) has four roots [11]:
{ , } = ae xy kk is the transversal wave number, 2 11 =− zz a  , 1
Second-order statistical moment of scattered electric field in the xy-plane has the following form: 
Polarimetric parameters
In general the set of parameters (26) describes elliptically polarized wave. Depolarization degree is the ratio of the unpolarized component energy to the energy of the wave Still more interesting than the Stokes parameters are the following three measures. The total polarization P, the degree of ellipticity E and the degree of linear polarization L given by:
For elliptic polarized wave 1 P = , for partially polarization 01 P  and for unpolarized wave 0 P = . These parameters are of interest having wide application because they are invariant under Lorentz transformation and may be used in astrophysical applications, which is not true of the Stokes parameters.
Using statistical characteristics of scattered electromagnetic waves Stokes parameters can be easily calculated: In the experiment [14] which used transmission through the ionosphere from satellite beacons, were shown that nighttime irregularities are aligned along the earth's magnetic field and appear to extend from top to bottom of the F-region. They are much more elongated than those found for most of the spaced receiver drift measurements. The irregularities are observable structures as small as a few hundred meters. Small scale (< 200 m) ionospheric irregularities with the Gaussian spectrum are responsible for polarization fluctuations [15] .
Thermal plasma density measurements obtained by using the spherical electrostatic analyzer probe carried by the polar orbiting satellite show have been shown [16] that the range of scale sizes examined, 200 m to over 100 km under normal conditions. Irregularities in the high-latitude region have power spectrum the index within the range 1.5-2.5. The most important dynamic and statistical back scattered signal (BSS) characteristics were measured [17] using probe waves in the frequency range of 1.68-6 MHz that made it possible to obtain the basic parameters of the plasma irregularities. During the experiments the BSS amplitudes and some important dynamic and statistical characteristics were measured. The space distance antenna reception of BSS allowed to find out the anisotropy character of the scattered field. Theirs directions changed. The spectral index was equal to 1. . That is orientation angle and anisotropy factor have an influence on the polarization of scattered electromagnetic waves. Figure 3 illustrates the dependence of the degree of ellipticity E versus anisotropy factor of ionospheric irregularities. Ellipticity decreases in proportion of the inclination angle 0 The depolarization effect depends on the strength of the random variations of the medium and is expected to be very sensitive to frequency. Application of the Stokes parameters at radio waves scattering in the upper ionosphere allows to determine characteristic spatial scales and anisotropy factors of irregularities solving the reverse problem.
Conclusions
The problem of wave propagation through a medium containing random irregularities is studied with the effect of 84 anisotropic background on the fluctuations taken into account. The general formulation of the problem of how a slab of random medium affects the propagation and polarization of an incident electromagnetic wave is obtained. The solution of wave equation is given in Fourier series. It was shown that anisotropy factor of small-scale plasma irregularities has an influence on the polarimetric parameters of scattered radiation, while the role of the inclination angle is negligible. The obtained results are valid for both near and far zones from plasma a slab boundaries. The relationship between the scintillation effects and the polarimetric parameters is important. It was suggested that the second Stokes parameter may play important role in the scintillations as the small-scale plasma irregularities having metric characteristic linear scales should have sufficient scattering power. The depolarization effect may be appreciable for strong scintillation. The obtained Stokes parameters in the far zone from plasma layer boundaries allows to determine polarization parameters of scattered radio waves in the ionospheric F region with great accuracy and also make the assumption of region in formation of depolarization of scattered radio waves. The theory should be generalized for conductive anisotropic turbulent media using the same approach as given in this paper.
